we found renal pathologic changes ( Figure 1 ) and proteinuria ( Figure 2 ). Immunohistochemical analysis of mouse kidney tissue revealed antibody deposits, complement activation, and leukocyte infiltration, which is consistent with clinical features found in APSGN patients. By generating and screening monoclonal anti-SPE B antibodies, we found that one clone, 10G, was cross-reactive with endothelial cells (Figure 3 ). We also found that 10G antibody caused kidney injuries in mice. The endothelial cell membrane proteins recognized by anti-SPE B sera and 10G antibody were identified ( Figure 4 ). Heat shock protein 70 and thioredoxin were recognized by anti-SPE B antibodies and may act as autoantigens. Thus, our study indicates that anti-SPE B antibody may be involved in the pathogenesis of APSGN. GAS is an important human pathogen. Despite the availability of effective antimicrobial agents, an increasing incidence of serious invasive GAS infection has been noted worldwide in recent years. In Taiwan, patients with necrotizing fasciitis, toxic shock syndrome, and post-infection sequelae at all ages have been reported. No vaccine is available yet. A full understanding of the mechanism mediating GAS pathogen and host interactions is in urgent need. We have organized a highly-integrated research team in the medical school of National Cheng Kung University for 10 years. With clinical, experimental, and therapeutic approaches and at patient, bacterial, animal, cellular, and molecular levels, a systemic study of the roles of SPE B and other known or novel virulence factors will help to gain an insight into the GAS pathogenesis. Most importantly, information obtained may help to develop new strategies for clinical treatment.
Mechanical characterizations of thin films are widely used by depth-sensing indentation test. Principal purpose of such testing is to determine the elastic modulus and the hardness of the specimen material through experimental readings of indenter load and depth of penetration. A typical nanoindentation test is carried out using a specific indenter to indent a bottom-fixed test material, which can be either a bulk substrate or a film on substrate. Moreover, due to its good resolution in nano scale, further delicate investigations such as phase transformation, pop-in and pop-out, and other nano scale phenomena are available. In this paper, we report our effort to address the mechanical characteristics of nanoindentation in a clamped freestanding Cu membrane. By direct observation and assuming a step-by-step evolution, the sequential bending to stretching deformations and their corresponding failure locations of the Cu membrane were determined. A Cu membrane was deposited by ion beam sputtering process onto a 5 nm thick carbon with a 75 mesh Cu grid (Pelco Intl., USA). The sputtering parameters for the Cu membrane are shown in Table 1 . The sputtering duration was set at 20 min for a pure copper target having a deposition rate of around 2.5 nm/ min. Consequently, an approximately 50 nm thick unstretched Cu membrane was obtained. The grid hole size is 292 m and we clamped it at 10 m from each opposing edge. A Hysitron Triboscope (Hysitron Inc., USA), equipped with a diamond Berkovich indenter, was employed to perform all the indentation tests under a loading rate of 50 N/s at room temperature as schematically shown in Figure   1 . Table 1 . Sputtering parameters for the Cu membrane. We examined the morphologies of the Cu films for the indentations made under 38, 132 and 220 N as shown in Figures 3 (a) to (c) respectively, by TEM. From Figure 3 (a) we noticed that there is a faint impression after the 38 N indentation, which is below the indentation load of 100 N and which induced a significant slope change. It is evident that little or nearly no permanent deformation will be caused under this critical load. Figures 3 (b) and (c) show the TEM image after 132 and 220 N indentation, respectively, and significant residual impressions are found. This is to be expected, since the greater the load on the film, the larger the impression will be made. So far, it is evident that there will be a residual impression only when there is a sufficiently large load. Figure 4 shows a schematic of the evolution. The Berkovich indenter used in this study gradually loads downward to the film. Since it is freestanding and without constraint at the bottom surface of the Cu membrane, the indenter can easily bend the clamped Cu membrane, Figure 4 (a) , at the beginning of the nanoindentation. After a certain bending indentation depth has been achieved, the Cu membrane gets beyond its yield stress resulting in plastic deformation. This depth correlates exactly with the fact that a significant slope change occurring at around 100 N in Figure 2 . At that moment, the load-deflection response will transfer from a linear plate-like behavior to a nonlinear behavior. This reflects the transition from single point bending indentation to surface stretching indentation, as illustrated in Figure 4 (b). The center and the indented edge of the film contacted by the indenter start to yield and further develop hardening and necking, ultimately resulting in fracture if the load is sufficiently large. Criterion (HQ) [3] , Bayesian Information Criterion (BIC) [4] , Corrected AIC (AICc) [5] , Vector Corrected Kullback Information Criterion (KICvc) [6] and the Weighted-Average Information Criterion (WIC) [7] . The general form of each of these six criteria consists of negative two times the maximized log likelihood function, expressed in terms of the eigenvalues of the sample covariance matrix, and a unique penalty term, while the former measures the goodness-of-fit of the data to the model and the latter penalize the complexity of the model. The only difference among these six criteria is on the penalty term. In our procedure, the estimated number of signals is equal to the estimated model order, and is obtained by minimizing each of the above criteria. Several simulated datasets, including a linear antenna array dataset, are adopted for the comparison purpose. We show that in simple MUSIC additive white noise model the WIC, combining the strength of AICc and BIC, is the most reliable and stable criterion among all the criteria included in the study. Specifically, WIC performs nearly as well as AICc and KICvc and outperforms other criteria when the number of signals is relatively large (or, equivalently, when the sample size n is relatively small), and WIC performs nearly as well as BIC and outperforms other criteria when the number of signals is relatively small (or, equivalently, when the sample size n is relatively large). Therefore, when we are not certain of the relative magnitude of the number of signals (or, equivalently, when we are not certain of the relative sample size), WIC may be a practical alternative to any criterion. The main purpose of this paper is to draw the attention and interests of signal processing researchers to adopt more recent statistical model selection criteria, such as WIC, in general signal processing problems.
Estimation of the Number of Signals in the MUSIC model
In the MUSIC method, the observed data x 1 (t), ..., x n (t) are n independent snapshots of the pdimensional process (p stands for the number of sensors) x(t)=As(t)+n(t), where A= [A(θ 1 )…A(θ a )] is a p×q matrix parameterized by θ 1 ,θ 2 ,…, θ a , s(t) =[s 1 (t) ... s q (t)] T is a q×1 signal process, and n(t)=[n 1 (t) ... n p (t)] T is a p×1 random noise. Here A(θ i ) is a vector that is independent of t and whose functional form is known, but the scalar parameter θ i associated with the i th signalS i (t) is unknown, and q is the number of signals we want to estimate. There are some assumptions in MUSIC. Firstly, the signal s(t) is a complex SEGP (stationary, ergodic Gaussian processes) with a positive definite covariance matrix S. Secondly, the noise n(t) is independent of the signal and is a complex SEGP with zero mean and covariance matrixσ 2 I. Here σ 2 is unknown and is a measure of the noise power and I is the p×p identity matrix. Under the basic assumptions, the p×p covariance matrix of x(t) is given by R = ASA T +σ 2 I, and the maximum of the log likelihood function is given by (see [8] 
Numerical Examples
We apply the above procedure to several numerical examples. To save space, we only present one example. The complete report is available on request.
Example 1.
We generate 10000 replication of data sets of various size n from the complex Gaussian distribution where the number of channels p=7, the number ofδ's is equal to the number of signals q (q is from 0 to 6), the number of 1's is equal to p-q and δ =21, which correspond to signal to noise ratio (SNR) of 10dB. Figure 1 plots the correct estimation (i.e., selecting when the true value of q is i) rate when n=120 for each of the six criteria. The other cases of n is not presented here to save space. It clearly shows that WIC, as a compromise between AICc and BIC, provides the most reliable and stable result (either the best or a very strong second or third, while other criteria vary more in ranking) over the entire possible number of signals. This demonstrates the overall strength of WIC.
Figure 1. Comparison among Model Selection Criteria (p=7, n=120)
More importantly, the by-products of PLGA, the lactic acid and glycolic acid, can be eliminated from the body as carbon dioxide and water through the tricarboxylic acid cycle. Amongst the PLGA applications, the most interesting one is probably the carrier delivery system that encapsulates drugs and releases them under a controlled mechanism. When PLGA polymers were reformed to PLGA nanoparticle(NPs), the property was changed from hydrophobic to hydrophilic. Thus, PLGA nanoparticles can become a drug-carrier polymeric material with high dispersion in aqueous solution. The functional PLGA nanoparticles can extensively use for aqueous system in body. To safely and effectively use for bodies, the uniform size of PLGA nanoparticles must be controlled during preparation process of PLGA nanoparticles. Additionally, PVA(polyvinyl alcohol) or other polymers, as stabilizers, are used to add into solution to stabilize PLGA nanoparticles and avoid them aggregation in generally preparation of PLGA nanoparticles. However, the surfaces of PLGA nanoparticles are covered with PVA or other polymers and these polymers usually have no functional groups, thus it is difficult to modify the surface of PLGA nanoparticles by chemical derivation. Therefore, many functional materials are limited to conjugate on the surface of PLGA nanoparticles.
In this study, we prepared different sized and uniform PLGA nanoparticles which diameters less than 200 nm without addition of polymeric stabilizers (Figure 1a~1c ). Because the surfaces of asprepared PLGA nanoparticles were not coated with For cancer treatment, drugs may also be delivered into cancer cell nuclei to induce apoptosis. To display the potential abilities that QD-conjugated and drug-encapsulated PLGA nanoparticles can be efficiently applied as a therapeutic platform for bodies, we conjugated a nuclear localization sequence (NLS) on the surface of PLGA nanoparticles by covalent bond and the complex PLGA nanoparticles were incubated with HeLa cells (cervix cancer cells) for 24 h. We carried out to test PLGA NPs' ability to enter the nucleus by incorporating nuclear localization signal (NLS) peptides which have been shown to facilitate nuclear targeting of DNA. Figure 4 shows the results that PLGA nanoparticles were incubated with HeLa cells after 3, 12, and 24 h.
From the results in Figure 4 , QD-conjugated PLGA nanoparticles have no nurlear entrance. Compared to the results of PLGA nanoparticles which conjugated with adv NLS (a specific and recogzized sequence for HeLa cells), the adv NLS-conjugated PLGA nanoparticles can enter nuclear after 24 h and the amount of cell uptake also was more than QD-conjugated PLGA nanoparticles. If the adv NLS was changed to sv40 NLS (a non-recognized sequence for HeLa cells), we also could observe amount uptake of sv40 NLSconjugated PLGA nanoparticles, but no nuclear entrance could be seen. According to these results, PLGA nanoparticles can selectively enter nuclear by conjugation of specific bio-molecules. If the PLGA nanoparticles encapsulated drugs and could enter cell nuclei, the drugs could be released in the nuclei and then affected the cell behaviors. Therefore, the functional PLGA nanoparticles which have ability of nuclear entrance can be applied as an affective therapeutic platform for specific cells in gene therapy. Figure 4High -resolution fluorescence images of PLGA NP nuclear translocation using laser confocal microscopy. HeLa cells were incubated with QD-PLGA NPs, sv40-NLS-QD-PLGA NPs, and adv-NLS-QD-PLGA NPs for 3 h, 12 h, and 24 h, respectively. Blue and green colors represent cell nucleus (stained with DAPI) and QD-PLGA NPs, respectively. The arrows in Figure 4i indicate adv-NLS-PLGA NPs localized in the nuclei.
In vivo therapy of nanomaterials is a developed tendency in now and in the future. Thus, to know the tissue uptake situation of nanomaterials will provide useful reference for in vivo test such as drug delivery, gene transfection, and magnetic resonance imaging (MRI). We used different sized PLGA nanoparticles to incubate with various tissues (brain, heart, lung, liver, kidney, and spleen), and then observed and isolated from rats for 16 h, the uptake of QD-PLGA NPs by tissues was imaged using the emission wavelength of 525 nm for PEG-NH 2 -QD525. In each grid, C, S1 and S2, and N represent tissue alone (control), tissue with nanoparticles, and space well (background), respectively. measured the uptake amount of PLGA nanoparticles in tissues. We found that the tendency of various tissues uptake were similar in all sized nanoparticles ( Figure 5 The cured hydrophilic SU-8 microstructure was formed by standard photolithographic process and it enabled direct bonding with another substrate (with or without another cured hydrophilic SU-8 layer) after oxygen plasma treatment. The characteristic of the hydrophilic SU-8 was verified by using Raman spectroscopy analysis and contact angle measurement. In addition, a series of bonding tests to confirm the bonding ability. The bonding quality can be evaluation by scanning electron microscopy (SEM), tensile strength measurements and hydrodynamic tests.
Results
Hydrophilic SU-8 mixture is the key materials in the present study, and its features need to be further characterized. Therefore, we first conducted the Raman spectroscopy test. From the comparison of Raman tests, we supposed that the oxyethylene groups (-OCH 2 CH 2 -) of migrating surfactants provide better hydrophilicity in a surfactant-added SU-8 film. Upon oxygen plasma treatment, the surfactant molecules were cleaved on the surface layer and the methyl groups (-CH 3 ) of the surfactant might have been displaced by hydroxyl groups (-OH) which further enhanced the hydrophilicity of the surface. We suggested that the hydrophilicity and bonding ability were attributed to both oxyethylene groups and hydroxyl groups. Second, we have measured the contact angle on the glass coated with pure base SU-8 layer (0%) and with surfactantadded SU-8 layer (10% without and with oxygen treatment), the results are shown in Figure 2 . The water droplet spreads slowly on the pure SU-8 layer, yet quickly on the surfactant-added SU-8 layer. The results indicate that we have changed the hydrophilicity of SU-8 by adding certain surfactant (hydrophilic SU-8). To further study the performance which can be expected of this bonding method, we have conducted several bonding tests, i.e., the effect of the surfactant concentration, the structure thickness and various hydrophilic SU-8 materials, the results are listed in Table 1 . 2D configuration of one layer SU-8-25 (10%) with 40 m thickness (test no. 2) was selected as the baseline case. From tests nos 1-3 and Figure 3 , it is seen that the hydrophilic SU-8 we employed possessed bonding ability and could define structure satisfactorily (the concentration of surfactant should be less than 30%). From test nos 4-5, it can be seen that various structure thickness and adhesive material provide satisfactory bonding quality. From the results of tests nos 6-8 and Figure 4 , the hydrophilic SU-8 bonding technique also has good compatibility in the integration with other substrates (glass, Si, PDMS). By utilizing multiple layers of cured hydrophilic SU-8, we were able to bond two patterned substrates to create 3D channel structure (test no. 9). The strength of the bonding was about 2-14 kg cm -2 which is adequate for microfluidic operation. The hydrodynamic tests demonstrated that the bonding could tightly seal the microstructure. 
Conclusions
A novel bonding technique using hydrophilic SU-8 as the adhesive layer and the structural material has been proposed and demonstrated in this study. The hydrophilicity, the feasibility to define structures, the ability to bond and the compatibility with other substrates were verified experimentally. The results lead to a preliminary conclusion that the modification of SU-8 by surfactant can yield satisfactory characteristic in bonding and other applications. The technique offers a simple, fast, inexpensive method and requires no electric field, high temperature and high pressure or others for the bonding.
